S4
β-D-Galactopyranosyl-(1'→4)-3,6-anhydro-α-L-galactitol (2, agarobiose)
Synthesis
Commercial agar (5 g) was first dissolved in hot (90 °C) water (450 mL) and then 1 M TFA aqueous solution (50 mL) was added in one portion to make a final concentration of 0.1 M TFA. The resulting mixture was heated at 80 °C for 3 h, cooled to room temperature, diluted with water (500 mL), and then concentrated under vacuum. The resulting residue was dissolved in water (90 mL), diluted with iPrOH (90 mL), and then filtered through a glass-sintered filter. The filtrate was concentrated and coevaporated with methanol and lyophilized, resulting a light yellow powder as crude material (4.8 g, 96% yield w/w). Material assigned using literature reference.
13
C NMS (200 MHz, D 2 O) δ (ppm) 102.4 (C1'), 89.9 (C1), 85.4 (C4), 82.8 (C3), 75.2 (C5'), 75.1 (C5), 73.0 (C6), 72.5 (C3'), 72.5 (C2), 70.5 (C2'), 68.6 (C4'), 60.9 (C6'). 
HRMS
S5 β-D-Galactopyranosyl-(1'→4)-1-deoxy-1-amino-3,6-anhydro-α-L-galactitol (3)
Synthesis
Crude material containing agarobiose 2 (500 mg, 1.5 mmol) was dissolved in water (20 mL) then ammonium salts or ammonium hydroxide (40 equiv) was added and homogenized. pH 11 was adjusted with TEA and finally sodium cyanoborohydride (2 equiv, 3.0 mmol, 200 mg) was added in a single portion. The flask was tightly closed immediately. This mixture was placed in a 100 °C glycerin bath and stirred for 5 hours.
Hereafter the media was concentrated under reduced pressure, redissolved in water 3.4 Hz, J H3'-H2' = 9.9 Hz, 1H, H3'), 3.51 (dd, J H2'-H1' = 7.8 Hz, J H2'-H3' = 9.9 Hz, 1H, H2'), 3.27 (dd, J H1a-H2 = 3.6 Hz, 1H, H1a), 3.12 (dd, J H1b-H2 = 8.8 Hz, 1H, H1b). 
Crude material containing agarobiose 2 (500 mg, 1.5 mmol) was dissolved in water (20 mL) then dimethylamine hydrochloride (8.5 equiv, 13 mmol, 1.0 g) was added and homogenized. pH 11 was adjusted with TEA and finally sodium cyanoborohydride (2 equiv, 3.0 mmol, 200 mg) was added in a single portion. The flask was tightly closed immediately. This mixture was placed in a 100 °C glycerin bath and stirred for 5 hours. Reaction workup and purification were done as for the primary aminoglycoside 3 synthesis. After chromatography an unresolved mixture of 8 + epi-8
showed as a white solid after lyophilization (100 mg, 19% molar yield).
Method B -pure 8
Methylaminoglycoside 7 (40 mg, 0.12 mmol) was dissolved in water (2 mL) then formaldehyde (36% aqueous solution, 3.0 equiv, 0.36 mmol, 30 μL) was added and homogenized. pH 11 was adjusted with TEA and finally sodium cyanoborohydride (2 equiv, 0.24 mmol, 15 mg) was added in a single portion. The flask was tightly closed immediately. This mixture was placed in a 70 °C glycerin bath and stirred for 5 hours.
Reaction workup and purification were done as for the primary aminoglycoside 3 synthesis. After lyophilization, compound 8 was obtained as a white solid (23 mg, 55% molar yield, 13% from agarobiose). concentrated to give a dark-brown syrup. This material was suspended in MeOH (15 mL) and acetone (50 mL), and then filtered through a glass-sintered filter. The filtrate was concentrated to afford a residue that was diluted with H 2 O (50 mL) and treated with Amberlite IRA 410 OH -form (100 mL). The resulting mixture was stirred for 10 min, filtered through a glass-sintered filter, and washed thoroughly with H 2 O (150 mL). The combined filtrates were then treated with Amberlite IR120 (H + form 100 mL), stirred for 10 min, filtered through a glass-sintered filter, and washed thoroughly with H 2 O (200 mL). The combined filtrates were concentrated to give a dark yellow crude material (1.5 g) mainly constituted of the anhydro alditol. 
Synthesis
The starting material 3,6-anhydro-L-galactitol (11, 250 mg, 1.5 mmol) was dissolved in water (3 mL) first, then methanol (3 mL) was added and the mixture was placed in an ice bath. Sodium metaperiodate (330 mg, 1.5 mmol) was added portion wise and the reaction was conducted under vigorous stirring until complete consumption of the starting material was observed by TLC (EtOAc/MeOH/H 2 O 3:2:1).
The reaction mixture was filtered through a celite pad, washed with methanol and dried under reduced pressure affording crude material containing 12 as major compound. 
Physical and spectral assignment

